Mechanism of cold ischemia-reperfusion-induced graft injury after orthotopic liver transplantation in rats.
The purpose of this study was to clarify the mechanism of cold ischemia-reperfusion-induced graft injury after liver transplantation, especially with regard to the relationship between hepatocyte, sinusoidal endothelial cell injury, and hepatic hemodynamic alteration. We evaluated changes in hepatocyte and sinusoidal endothelial cell function, and hepatic hemodynamics after reperfusion in an isogeneic rat liver-transplantation model. The livers of male LEW rats were stored in 4 degrees C lactated Ringer's solution for 1 hr, 3 hr (viable graft), and 6 hr (nonviable graft) before implantation. After reperfusion, hepatocyte function was assessed by serum alanine aminotransferase level and bile output; sinusoidal endothelial cell function was evaluated by serum hyaluronic acid level. Furthermore, we measured hepatic venous oxygen saturation, and portal venous blood flow using a transit time blood flow meter. At 2 hr after reperfusion, the hepatocyte function was similar in all groups. However, the sinusoidal endothelial cell function deteriorated severely in the nonviable graft group, and significantly decreased hepatic venous oxygen saturation levels were observed, suggesting poor hepatic circulation. At 4 hr after reperfusion, the hepatocyte injury was markedly increased in the nonviable graft group. Although systemic blood pressure remained stable, significantly decreased portal venous blood flow in the nonviable graft group was found compared with the viable graft groups. Histopathological studies showed that massive ischemic necrosis was seen in zone III (central) of hepatic lobule 8 hr after reperfusion in the nonviable graft group. These data suggest that the sinusoidal endothelial cell injury was predominant in the early phase of reperfusion, and might cause microcirculatory disturbances, resulting in decreased portal venous blood flow. This phenomenon may subsequently cause ischemic damage to the hepatocyte, with eventual graft failure.